DNA synthesis in rat heart cells after injury and the regeneration of myocardia.
The regenerative responses of the myocardia of post-natal rats of different age groups (1, 2, 3 and 4 weeks old) to an injury made by a clinical electricator were studied. DNA synthesis and the ultrastructural organization of the cardiac myocytes of the injured myocardia were examined for an evaluation of the potential for regeneration of the developing myocardia. The maximum labeling index of cardiac myocytes was observed in 1-week-old rats showing 8% labeled myocytes 3 days after injury as opposed to 3.2, 2.2 and 0.2% indices in 2-, 3- and 4-week-old rats respectively, 3 days after injury . In subsequent days after injury the labeling indices declined considerably in all age group hearts, and attained values less than 1% labeled myocytes 30 days after injury with the lowest labeling index in the oldest age group heart. When DNA synthesis in uninjured myocardial tissue adjacent to the injured tissue was examined, it was found to be significantly lower than it was in the injured tissue. However, both injured and adjacent uninjured tissue attained a peak in the labeling indices 3 days after injury, with the exception of 3- and 4-week-old uninjured tissue. The overall incorporation of 3H-thymidine into the DNA of heart cells as revealed by scintillation counts showed that the rate of incorporation of the isotope in younger hearts was significantly higher than in the older hearts. Non-muscle cells contributed significantly to the rise of scintillation counts in hearts of all age groups. Ultrastructural analyses of 1- to 4-week-old hearts showed that 24 hr after injury, injured areas of myocardia were heavily crowded with macrophages that surrounded damaged myocytes. Later on, fibroblasts and other non-muscle cells predominated the injury sites along with fibrous connective tissue. Scattered regenerating cardiac myocytes were frequently observed in the injury sites of 1- and 2-week-old hearts 3 days after injury. Myocytes were rare in the corresponding regions of 3- and 4-week-old hearts. Instead abundant non-muscle cells and fibrous connective tissue were predominant. In the fourth and final week of this study, the repaired areas of myocardia in 1- and 2-week-old rats contained more myocytes than those of the 3- and 4-week-old rats, and the repaired zone of the 1-week-old heart contained more myocytes than the repaired areas of the other age groups. These findings suggest that the mammalian myocardia possess an age-dependent potential for regeneration that involves the healing of injury sites with contractile and connective tissues.